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SEVERE LOCAL STORMS, SEPTEMBER 1941-Continued 
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SOLAR RADIATION A N D  SUNSPOT DATA FOR SEPTEMBER 1941 
[Solar Radiatiou In\rst igotinns Sectinn, I. F. HAND i n  chnrgc] 

SOLAR RADIATION OBSERVATIONS 

By SYLVIA NEEDRE 

hlensurenicnts of sol:ir rntlinnt rnergv receivrtl :it tlir 
surfnce of tlie eiirth are made :it, 9 stntions niaintninetl 1)y 
tlir Weather Buretin n n t l  a t  12 cooperating stations miin- 
tninctl by other institutions. The intensity of the total 
rnditition from sun and sky on n 1ioriLontcil surfact is 
continiiously recorded (from sunrisr to sunset ) n t  :ill 
tlirse st:itions by self-registrring instrumen ts;  pyrlielio- 
metric iiieasiirenients of tlie intensity of tlirwt solar 
redintion nt normal incitlence art’ niadc at frequent inter- 
vals on clear d:iys zit t h e e  Weather Bureau st. <I t ’  1011s 
(Rlatlison, Wis. ; Lincoln, Nrhr. ; niicl All)iiqiierqiic~, N. 
hles.) nnd nt tlir Blue Hill Ohserv-ntorp a t  Hnrvnnl 
University. Occosioiinl olxervations of sky ],ol:irizat ion 
are taken a t  the We:ithrr Bureau station :it hIndison m t l  
at, Blue Hill Observatory. 

Tlic gtaograpliic coortlinates of tlic stations, tlrsc~ipticins 
of the instrnnirntnl equipment station espnsiires, nntl 
methods of obserwiiion, together with siiniiii:iries nf thtl 
(lata obtained, up  to tdie end of 1939, :ire given in tlir 
hIONTHLY ITEATHER REVIEW for Dcwiiibvr 1%’i, Lipril 
1941, and Septemher 1941. 

Table 1 contnins tlie niensiirenients of the iiitensitp of 
direct solar radiation at8 norninl incidence, with iiienns 
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Pucrto Rico, Trails. , imer .  ( ; ; . i~p l i~ /~s .  l-nioir (Sectioii of 
hIeteorology), volume 38. 1111. 13-160,  April 193s; ant1 
Sttitlies in Solar Ratliiition and Their Relntionsliip to 
Biophysics a i i c l  the C;eneral Pro1)leiii of Climate niit l  
Health, I J ~  G. W. R t w k l r  nnd Grorgtb Del Torn. Jr.. 
Pucrfo Rico Joiiriial c! f  Public Htctlth (11111 Tropicnl J h i l i -  
c i i rc ,  dunr 1940, rolume 15, No. 4, C'o1iiiiihi:i ITiiirrrsity 
Press. Pending iiiteriintio~iul ngrremtmt, Cohlcmtz in- 
teiids using 3200 :is tlie n-iir-elengtli limit ; s~ Tlie 
Spectral R:ilngc of ITltralriolet Solar Rnc1i:ition lTscfr11 i n  
Biocliiiititology, by IT. IT. C'ol)leiitx, f ir t l lcf irr  d n i r r i c t r r i  

Tlirougli t81ie vourtesy of Dr. U. C'. A1:igistnd. Bssi.;tiiiit 
C'hicf of tlict Biireati of Plant Intlustry, I i i i i t r t l  S tntw 
Dtynrtiiitmt of Agriculture, n i i d  Dr. L. A. Ric*li:irtls. 
Dircctor of tlie ITnitetl St:ltes Regioiinl L:il)or:itory nt 
Rirersirlt., Calif., we include this riioiitli :il)out 1 ywr's 
rccortl of total solar and sky rniliation rect.ivec1 on :I 1ii)ri- 
zoiitd surfncc. tit Iiiclio nntl Torrey Pines, Calif. A cwn- 
ptirison of tliese mlucs with thosc obtainrtl n t  Lu ,Jolln :in11 
Riversitlc. is interesting Iwxuse of th(\ relat i\-caly t~lose 
prosimity of tlie four stations aiitl their witlely tlivercent, 
totals. Tht. pyrhrliometer n t  LR Jolla is located on one 
of tlir l:il,ora tory 1)uiltlinps of tlic Scripps Iiistitritioii of 
Ocetinograplip nl)oiit 100 feet from the Pacific Ocenii. Tlie 
early iiioriiiiig fogs over tliis station result in much l o w r  
average morning vnliies of radiation tliiiii at, Torrey Pines, 
locatetl on n 1)luff n lmut  'i d e s  iiiliiiicl frnm La Jolln 
Tlw Saii Jticiiito i-niipc~ lies h i t  11 Rivcrsitlc ant1 Intlio. 
with Riucrsitlc. in tlir c-itrus bc4t ~ i i d  Indin in the dote 
palm region 100 fecit I)elon scn level in the 1mperi:il Vnlley 
While Iiiclio r c 4 v e s  :i V C T ~  high percentzip of smsliine- 
tlie rvgion is visittd f r tquwt ly  1)y severe. cliiststorI11s. 

Table 1 shows that, iior~iinl iiicicleiice rntliatioii aver:igtd 
slightly ahovc~ iiormnl for tlie ii~ont~li a t  all three stntioiis 
for which iiieniis linvr bcwi computed. 

Tnhle 3 shows 1111 excess in tlic amount of tot>:d solar 
nntl sky radiation received on a hoi-izoiital surfiwi. cliiriiig 
dt~ptcmher :it d l  st8:it8ions for which iior~ilnls l i n w  hei.11 
computed 1% ibli the exception of Lincoln, Albuquerque arid 
Friday Harbor, wliicli is slightly below norriial. 

Polnrizat8ioii iiie:isiireliieiit,s maile on (j clays at  AIntlimn 
give a i i i e ~ n  of 70 percent with iiinsiiiia of 'i(j percent of thcb 
6th and l'it,li. All of t,liese values :ire closc to averngc for 

J 1 f ? ~ o l ~ o l ~ l ~ i c ~ 7 l  SIM-if f!/, October 1941, pp. 316-31s.) 
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Tlie results of recnlihrat,ioii of iiist8riiliieiits throughout 
the ITiiited States are given in a p i p ~ r  wliicli r~pprnrs 
011 page 262 of this REVIEW. 

TABLE 1 .--Solar radinlioji i t i fois i l ies  during S e p f c i i i b e r  1.941 
[Gram-calories per minute per sciuare centimeter of normal surfart.] 
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TABLE I.-Solar radiat ion intensities during September 10,$1--Con. TABLE 1 .--Solar radiation intensities during ,Septeirzber 19.$l--Con. 
L A T E  DATA-Continued L A T E  DATA-C'ontinued 

Blue Hill. Ma9s.-cOUtinUed 
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TABLE 2.-DailU f o l d s  and weekly means of ~ o l a i  rodintion (direct + di.fftisc) rccpiivd 011 a horizontal siirfnce 
. [Gram-calories per square centimeter] ___ __ 
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2Si 
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- 

__ ~ 
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,543 
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402 
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501 
491 
446 
431 

4s3 
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453 
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399 
441 
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418 
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303 
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351 
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- 

~ __ 
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- 
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573 
563 
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555 
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Rli3 
55s 
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5% 
544 
529 

548 
+21 

513 
529 
517 
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527 
5? i  
51s 

523 
+36 

515 
4\l  
4 i S  
4'(1 
463 
4 76 
4Sl 

4%' 
+33 

__ 

- .- 

Albu- 
uerqut 

~ __ 
Fair- 

banks 

~ __ 
Nem- 
Dart 

C d .  
SO 
3 s  
159 
525 
5'4 
66 1 
24i 

426 
-38 

m9 
451 
535 
546 
51% 
4WJ 
455 

454 
+49 

420 
516 
539 
526 
515 
468 
43' 

488 
+e3 

4 i 4  
455 
395 
351 
301; 
3li6 
331 

382 
+3Y 
- 

__ 
~ 

Ithaca 

- -- 
Cam- 
bridge 

__ - 
Blue 
Hill 

- 
~ 

'riday 
3arbor 

~ __ 
River- 
side 
I_ 

cal. 
511 
539 
511 
511 
470 
539 
.5 1 II 

SI4  
+44 

53 i  
457 
4SY 
502 
49s 
S' 1 
515 

5Oi 
+61 

45 i  
JIJ6 
5 1 i  
499 
529 
530 
5'3 

495 
+26 

483 
489 
4% 
399 
351 
476 

454 
+3 

504 

- 

~ 

~ 

State 
Collegt 

ca7. 
324 
106 
326 
545 
4i6  
4s; 
499 

38 1 
-11 

46.5 
534 
568 
504 
314 
538 
522 

525 
+148 

483 
461 
504 
526 
45s 
462 
4w 
493 

+lo9 

4 2 i  
306 
3 i 9  
415 
426 
418 
210 

369 
+18 

cal. 
206 
3% 
506 
$24 
37.5 
110 
Si 

3115 
- i 0  

542 
331 
4ii 
466 
395 
145 
350 

387 
+43 

613 
4iY 
463 
4?3 
423 
4313 
32s 

43s 
+87 

320 
l i 3  
45' 
346 
119 
287 
1 6 i  

260 
- 32 

C d .  
290 
406 
468 
544 
482 

- 364 

426 
+6l 

545 
549 
4bx 
463 
489 
410 
249 

456 
+ E 5  

530 
548 
486 
450 
463 
427 
3 i 3  

468 
+11i 

362 
93 

456 

b9 
254 
104 

252 
- 34 

40s 

cal. 
5iS 
618 
621 
465 
,597 
560 
613 

579 
+23 
535 
53 5 
535 
2Y 4 

cal. 
. . -. . -. 
....... 
....... 
...... 
....... 
...... 
....... 

2 i5  
+cis 

...... 
~.- .  ~. 
....... 
....... 
....... 
....... 
....... 

174 
- "4 

....... 

....... 

. . - . -. . 

....... 

....... 

....... 

. . - . -. . 
238 

+64 

....... 

....... 

....... 

....... 

....... 
...... 
....... 

1 i1) 
+34 
- 

eal. 
54s 
435 
I f i l  
513 
5 3  I 
553 
2\h 

433 
+4.5 

3 i l i  
49s 
500 
535 
4 i l l  
4 7  
390 

462 
+io 
3% 
501; 
492 
45; 
4fi9 
4.51 
393 

452 
+icj  

3 7 i  
3% 
443 
336 
3iY 
33s 
2 6 i  

361 + 4'2 
- 

cnl. 
56; 
40s 
(19 

5111 
Sn? 
,567 
307 

432 
f3Y 

4111 
4.5; 
suo 
5i4 
41:; 
464 
453 

4 i5  
+!XI 

$26 
5'0 
513 
612 
4bY 
4 i i  
434 

460 
+lo4 

314 
449 
425 
3311 
364 
390 
3% 

3 i 7  
+a5 

~ 

ca7. 
93 

476 
4b7 
256 
213 
3% 

332 
-62 

2% 
37b 

....... 

C d .  
542 
551 
56Y 
si3 
413 
528 
43 1 

514 
+YL! 

5% 
35!l 
4lK; 
26 1 
149 
394 
310 

356 
-2 

355 
51s 
596 
5 b i  
318 
100 
440 

416 
+4iI 

2s4 
3 i 1  
382 
410 
46 I 
M S  
5'5 

42i  
+M 

car. 
533 
as4 
241 
WS 
5% 
514 
446 

4.51 
-37 

571; 
429 
515 
$3 
55? 
5.1'2 
4Yi 

505 
+5 

2664 
430 
345 
506 
5 2 i  
5qs 
538 

450 
+30 

506 
4 i 4  
514 
468 
403 
284 
481 

445 
+55 

C d .  
173 
212 
439 
5IJ9 
3113 
51>2 
503 

3% 

3i4 
4i3 
5ss 
553 
556 
503 
505 

507 

....... 

Sept. 3 ........ 
Sept. 4 -  ....... 
Sept. 5. ....... 
Sept.. 6 -  ....... 
Se1,t. 7 ........ 
Sept. 8 ........ 
f i e p t . 9 - - . ~ ~  .. 

Mean . . . . .  
Departure .... 

Qept. 10 ....... 
Sept. 11- ...... 
Sept. 12._.~. .. 
Sept. 13 ...... 
Sept. 14 ...... 
Sept. 15 ....... 
S e i h  16 --..-.. 

....... 

....... 

..- .... 
56s 

494 
-4 

506 
.. 

525 
. .  
295 
2130 
5.1s 

427 
-33 

549 
554 
4.59 
354 
130 
314 
525 

4113 
-16 

__ 

....... 

Mean ......... 
Departure.. .. 

Sept. 17 ....... 
Sept. 18 ....... 
Pept. 19 ..... 

....... 

....... 
395 
215 
321 
320 

....... 

348 
532 
544 
519 
522 
442 
44; 

4 i 9  

Sept. 20 ....... 
Sept. 21 ....... 
Sept. 22 ...... 
Sept. 23 ...... 

313 
-11 

Mean.. ....... 
Departure ..... 

441 
145 
342 
448 
415 
303 
395 

355 
- . -. . -. 

Sept. 24 ....... 
Sept. 25 ....... 
Sept. 26 ....... 

Sept. 3 ....... 
Sept. 29.. ... 
Sept. 311.. ..... 

Mean ...... 
Departure ..... 

Scpt. 2 i  ....... 

....... 
251 
369 
94 

252 
261 

245 
- S i  

ACCUMULATED DEPARTURES ON SEPTEMBER 30 

' 
( + 5 , ~ 5  l+3,319 1-6.083 ~+~ i , i 31~+15 ,330~-~ ,246  1 ...... 1-1.596 1--2,1?8 1 ........ )+1.680 1 -84 I ........ I -19; IfliSO? 1-3,4i2 1 ........ 1 ______._I ........ 
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TABLE 2.--Daily totals and weekly mcuns of solar rndintion (dirccf + diffuse) received on a horizontal surfuce-Continued 

July 22 

ca?. 
GSS 

................ 

LATE DATA 

1940. week beginning- 

July ?e Bug. 5 Aug. 13 Aug. 19 l u g  26 Sept. 3 Srpt.  9 Sept. 16 Sept. 33 

Ca7. cal. cal. col.  Cor. cal. col. cal. eal. 

-_____p______________p 

69s 641 63s 6% 573 561 544 513 498 
616 52 1 587 54Y 544 5413 ‘I53 453 

1 
Pept. 30 Oct. 7 Oct. 14 Oct.21 Oct. ?S Nnv. 4 Nov. 11 1 N o r .  15 Nno.26 Dec.5 Dec.9 

cal. cal. cal. cal. cn7. cal. cal. ca7. eo7 cal. cal. 

-_~ - - -~ -__ -___-_____ . -___  

463 483 444 365 397 3v2 .......... 29s 330 399 241 
453 430 425 340 394 343 ...................................................................... 

Dec. 16 Dec. 23 

ca7. cal. 
207 174 

Jan. 1 Jan. 8 Jan. 15 Jan. 32 J3n. 39 Feh. 5 Feb. 12 Feb. 19 Feti 26 Mar. 5 

tal. cal. cal. cal. cnl. cal. cal. cal. ccrl. cal. 

- _ _ _ ~  ---___ -_--__---- 
301 ............................. 350 325 319 351 330 473 

.................................................................................................................................. 

hiar. 13 Mar. 19 Mar.  26 

col. cal. cal. 
423 564 438 

Lati- 
tude  

+I3 

+E 

(+? 
+13 

-7 
+I4 
+I2 

(+7) 

+-: 

-9 
-7 

+13 

(+7) 

-9 
-3 
-7 

+14 

(+7) 

-9 
-7 
-7 

+12 

(+7) 

+IO 
-8 
-9 

4; 
- 

(+7) 

Dis- 
tann  
from 
cen- 

terof 
disk -- 

0 0  

53 
11 
16 
6 

39 
15 
10 
17 

17 
26 
32 

25 
32 
38 
44 

35 
45 
51 
60 

81 
69 
47 
63 
72 

Date  

-- 

East- 
ern 

stand- 
ard 

time 

Sept.Z.-. 11 25 

Gept.3.-- 

Sept.4.-- 

11 37 

11 34 

India, Calif .............................. 
Torrey Pinvs, Calif ...................... 

ca7. ca7. eal. 
748 1 !tji I 766 
594 663 

Iodin, Calif .............................. 
Torrey Pines, Calif ...................... 

Indio, Calif ............................. 
Torrey Pines, Calif ...................... 

Apr. 2 1 Apr. 9 1 Apr. 16 1 Apr. 23 1 Apr. 30 1 hIay 7 I M a y  14 I M a y  21 1 M a y  28 1 June 4 1 June 11 1 June 18 I June 25 . . . . . . . . . . . . . . . . . . . . . . . . . .  
cal. cnl. cal. cal. co7. cal. cal. cal. cul. cal. cal. cal. eal. 

621 I 520 1 1 $;: 1 fii 1 ’8;; 1 7’7; 1 6$ 1 ’8;; 1 751 
624 40: 496 562 693 . - _ _  - - - - ._ 

712 I 740 I 763 1 Indio, Calif .............................. 
Torrey Pines. Calif ...................... 

POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR 
SEPTEMBER 1941 

POSITIONS, AREAS, AND COUNTS OF SUN SPOTS FOR 
SEPTEMBER 1941-Continued 

- - 

Spol 
COUU 

- 
5 

10 
14 
8 

3; 

10 
24 
4 
7 

45 

9 
16 
10 

35 

10 
6 

23 
11 

49 

8 
15 
1 
1 

25 

3 
1 
6 
4 
1 

16 

- 

- 

- 

- 

- 

- 

- - 

’lati 
lual. 
i ty  

- 
Q 

VQ 

Q 

va 

a 

Q 

[Communicated by  Capt. J. F. Hellweg. U. S. Navy (Ret.), Superintendent, IT. S. Naval 
Observatory.] All nieasurementsand spot c w n t s  rere  mades t  the Naval Obsrrvatury 
from plates taken at  the observatorips indicated. Differrnce in lougitude is measured 
from the central meridian. positive toward the west. Latitude is positi\,e toward the 
no1t.h. Areas are rorre ed for foreshortenine and espressed in millionths of Sun’s 
hemisphere. For each t .y. under loneitude. latitude. area of spot or grnuli, and s w t  
count., are included assu ed longitude of center of the disk, assumed latitude of center 
of the disk, total area of )ots aud groups, and total spot count. 
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time 
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Silsor 
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- - 
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48 
4s 
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97 

464 
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48 
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48 
386 
4s 
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97 
3G 
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97 
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73 
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73 
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24 

33Y 
73 
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- 

- 

- 

- 

- 

- 

Heliographic 
- 
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fer- 
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in 

tudf 
o w  

- 

- 52 
-7 
-6 
+3 

- 39 
+B 
+7 

+I6 

+5 
+21 
+31 

+19 
+?9 
+35 
t 4 3  

t 3 2  
f 4 3  
t 4 9  
t 5 9  

-81 
- 67 
+45 
+61 
+72 
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Lon- 
@- 

tude 

- 

306 
351 
352 

1 

(3%. 

306 
351 
3 52 

1 

(345: 

335 
351 

1 

(330: 

33s 
348 
3; 

(3 1 9) 

337 
348 
354 

4 

(305: 

211 
225 
337 
353 

4 

(292. 

3bservatoru Date  

__ - 

Mounl 
Wilson 
uoup  
No. 

__ 

7275 
7274 
7273 
7272 
72139 
7264 

12i5 
7274 
7273 
7272 
72G9 
7276 
(9 
72M 

7274 
7273 
7272 
7269 

7277 
7274 
7273 
7273 
7269 

- - 

Area 
of 

spot 
or 

:roui 

- 

24 
291 
97 
24 
97 

3 s  
921 
IS 

291 
315 
34 
4s 
46 
24 

145 
Y13 
391 
242 
24 
24 

5% 
13 
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145 
34 
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- 

- 
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- - 

spot 
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- 
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9 
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9 
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23 
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1 
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12 
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2 
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1 
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15 
5 

34 
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- 

- 
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Sept. 5.. 
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Sept. S-. 

Sept. 9.. 

Sept. 10. 

h m  
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I1 21 
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Dis. 
tmc 
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disk 
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36 

- 
Dif- 
fer- 

ence 
in 

long1 
tudf - 

-67 
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